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CENTRAL ASSOCIATION OF SCIENCE AND MATHEMATICS
TEACHERS REPORT OF THE COMMITTEE ON A

FOUR-YEAR HIGH SCHOOL SCIENCE
COURSE.i

BY OTIS W. CALDWELT^ Chairman,
University of Chicago.

During the three years since the appointment of the com-
mittee, its work and its reports have constantly kept in mind tlie
needs of the whole science situation in secondary schools. In
the first committee report presented at the 1913 meeting", recom-
mendations were made regarding the science situation as a whole.
With the plan as a whole in mind, it was obviously necessary
to begin more intensive work in the first course included in the
plan, and last year’s report dealt with the point of view which
it was thought should prevail in the first year’s work. At last
year’s meeting of the Association, it was voted that the com-
mittee prepare for this year’s report a somewhat more detailed
investigation of the actual situation of general science as a first-
year high school subject. The committee understands that this
emphasis upon first-year work is because of the necessity of dis-
covering the best types of science work for the beginning of
high school training, and not in any sense as evidence that the
sciences of the other years of the high school are to be neglected.
The Chairman of the committee undertook to discover the facts

regarding some of the questions related to first-year science.
Part of this work was carried on by a graduate student, Miss
Aravilla Taylor. It was decided to find out to what extent general
science is being used in two representative states, one in which
it was known that the subject had been taught in at least a few
schools for several years, and another in-which it was thought
that general science is now being introduced. California and
Iowa were selected as these two states, and data were collected
covering the school year 1914-15. Further data are now being
collected from Massachusetts, but this added inquiry, but re-
cently undertaken, has not been completed. It is expected that
the Massachusetts data will be available for report and publica-
tion early in 1916.

Letters were written’to’ the four-year high schools in both of
the states mentioned. The following table gives the number
of letters sent and the response from schools of different sizes,
also the totals for all schools in each state.

iRead before the General Meeting of the Central Association of Science and Mathe-
matics Teachers. Harrison Hiffh School, Chicag-o, Nov. 27. 1915.



394 SCHOOL SCIENCE AND MATHEMATICS

Enrollment of the No. of letters. No. of Answers. No. having Gen-

High School, 1913-14. Iowa Cal. Iowa. Cal. fowa. ^"^al.
200 plus ��........-.�...�..--. 40’ 55 30 50 11 35
100-399 .................................. 87 53 ’61 47 11 28
50- 99 ............................. 71 71 44 61 9 27
49- ................................ 30 46 18 38 2 19.

Total2 ..................................228 225 153 196 33 99

Of 228 schools in Iowa to which letters were sent, 153 reported
and of these thirty-three were teaching general science last year.
Of 225 schools in California to which letters were sent, 196 re-
ported, and of these, ninety-nine, were teaching general science.

In Iowa, general science was given in but one school in 1911,
three in 1912, nine in 1913, and twenty in 1915. We are told by
an Iowa State School officer that the number of schools offering
general science in 1915-16 greatly exceeds the number of 1914-15,
but more exact information on that point has not as yet been se-
cured. Another inquiry is now being made to determine to what,
if any, extent the situation in the same schools in Iowa has
changed in 1915-16 as compared with 1914-15.

In California, the first course in general science was taught in
1906, and seventy-nine of the ninety-nine schools which report
courses in general science introduced the subject between the
years 1910-14.

In both states, a strikingly large number of schools reporting
are in favor of giving a first-year course in general science,
although for one reason or another, they may not have introduced
the work. In Iowa, of the 153 reporting, 103 favor the introduc-
tion of the course, thirteen oppose it, and thirty-seven did not give
an opinion. In California, of the 196 schools reporting, 155
favor a course in general science, twent}^-seven oppose it, and
thirteen do not give an opinion.
Of the thirty-three Iowa high schools which taught general

science last year, all but two offered the subject in the first year
of the high school. In California, ninety-seven of the ninety-nine
schools offered the subject in the first year, and two offered it
in the second year. In both states, there is in some schools a

tendency to allow pupils from the second year to take the subject
along with first-year pupils, but this tendency would disappear
after all first-year pupils once had taken the subject.

In Iowa, twelve of the thirty-three schools offered general
science as a full-year subject, and twenty-one as a half-year sub-

2 A preliminary summary of the Massachusetts investigation gives the followinar:
From. 222 schools to which letters were sent, 150 replies have been received, and 133
of the 150 are teaching general science. Furthel replies are expected.
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ject; in California, eighty-two as a full-year, and eight as a half-
year, nine of the schools not giving- information on this point.
In Iowa, twenty-nine of the thirty-three schools give five hours
per week to the subject. In California, nineteen give seven hours,
nineteen give ten hours, six give eight hours, eight give five
hours.

In Iowa, thirty of the thirty-three schools give laboratory work
as part of the course. In California, ninety-eight of the ninety-
nine give laboratory work. From the two states, of the 131
schools offering general science, but three schools give neither
laboratory nor field work as a part of the course.
From the two states, of the whole number of 132 schools

offering general science, the other sciences displaced by general
science are as follows: No subject displaced, seventy-seven
schools; physical geography, forty-one schools; botany, three
schools; zoology, two schools; Latin, three schools; physics, one
school; commercial geography, one school.
The combinations of subjects taught by the general science

teachers represent in one school or another every other subject
included in the high school curriculum.
The reasons given for continuance of the general science course

are included in the following statements. It is to be understood
that not all made the statement in exactly the wording here given,
but the statements are so nearly the same that this wording is valid
for all.

Sixty-five state: "The subject is fine for those who take no other
science, because it lays a good foundation and makes the pupils fa-
miliar with scientific method."

Thirty-five state: "Subject is fine for those who take no other
science in later years, or those who leave school early, because it
gives valuable general information."
Eight state: "It stimulates desire to know more science."
Twelve state: "It holds the interest of pupils."
Twelve state: "Pupils are much interested by it."
Six state: "Proper preparation for agriculture."
Seven state: "Practical and adapted to local needs."
Seven state: "Explains common phenomena without too much

detail."
Six state: "Causes pupils to observe and think."
Five state: "Has human interest and great educational value."
Four state: "Good for all, gives survey of the whole field."
Two state: "Holds boys better than any other subject offered."
Two state: "Reaches a lot of pupils with.general science knowledge

�pupils who are not otherwise reached."
Two state: "Keeps pupils in school."

Reasons for general scie’nce that were stated by not more than
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one school are not included, though many of these reasons are
interesting.
Of those who give objections to the course, the largest number

giving any one reason is thirteen who state:
"The course is poor because of lack of prepared teachers and good

texts."
Nine state: "The course is too general."
Eight state: "It lacks the unity and continuity of a basic subject."
iSeven state: "It is a smattering of everything."
Five state: "Physiography is more definite."
Four state: "With agriculture, we do not need it."
Two state: "Colleges do not credit it."

Another line of investigation has been undertaken in an attempt
to determine the actual and relative amounts of science taken in
high schools both before and after the introduction of general
science. Type schools in which general science has been taught
for as much as four years prior to the present school year were
asked’ for numerical data bearing upon this question. Blanks
upon which the desired information was to be recorded were so
arranged that the numbers of students in each science during ea.ch
year could be recorded in a definite way. The nature of school
records in different schools is such that there are possible sources
of error in the data, but they are as accurate as careful attention
could make them. The figures requested covered the following
points:

X. Number of pupils in the high school during each of the
four years immediately preceding the introduction of general
science.

, 2. Number of pupils in the freshman class in each of the
above years.

3. Number of pupils in each science in each of the above
years.

4. The sciences which were elective and which were required
in each of the above years.

5. Number of pupils graduated in each of the above years.
The schools were asked to supply the same data for the years

since the introduction of general science, a sep’arate blank being
provided for the latter period.
Three schools supplied the desired data for the four years im-

mediately preceding the introduction of general science, and four
schools supplied data for the past four years. Some of these
schools supplied data for longer periods, but since the past four
years are the only ones for which all four of the schools supply
the data, these fo’ur years are the ones included in this report. A
study of data for other years as given by two schools shows no
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�ĈO
CO

<u
!->

^

^tOiooot^co be "fl
000 000
os os os

�1̂-^
&-

3 0 OS 0
CO

> 00
(Ti

H OS r-
3 0 C<"

04

�̂^"s
^
0 t-0
CO rH

c-t o cp
0 0 <M
�<*! CO I"

OS 00 t^
oo-o

os os os rt L"

t-
<?<

’3
<u-u

3 OS
0 2^

5 0

�< 00
3 CO

"*1

^

S

00

CO

ca

<̂u

I1
<u<s

^S 3
>^ o
bio’o *J’;
0 M u

is i
^ i;

?§ .S
CO <u

’- bo

^ .s
r’6 ^t>i (j

^ a <u
a-- ^,m � ^^cS yc <u -;
5 ^ £

^ ^-<S "

^^ ^^ ^^"0 <^bo <L>
.2 ^ o
tfi 0 ’�’^ �r!
�^’s ^Pl’1 1 "-1

<+^ (U !>oo rt

^ 0) 4-.

u’3 o
^M G

».^ ^g^ ^^g ^<+^ bo »-.

Cfl’4-f r^»£; 0 ’5
rt t-4

>̂<i

^^ ^rt "
(L) <U

^^ ^0 ^^ ^
oo c

0 "0
c > <"

�-’ c3 ’0
(U^ ^^.s ^;|:.
i| §
g§ �S
S.2 °’

c< U

s§ s

^ ^
-§1 1.:y c -5
S^ CQ
o p<

°.^ ^)
s^ B
i^ -§�

M ."S
^|
s8 ^^^ °

.

�^ ^02 � ^ Cp ^ ^as ^rt ^
^S |g
6a (Ss

y

’o
0

^ �5w §
rS3 ’0 u
ho o t/2

S^
’a^a^.b? -5 a %
M rt

^^^^ �S3 .
’-’ c

^=! ^ q3

^ .S ’0

5 a ’3

T^
vi m^
a a a
& t=) ^



398SCHOOL SCIENCE AND MATHEMATICS

^̂
5

^�<
�̂i

i
�̂<
5
�4
k|

�^�i
«>
3
4 �’^OSOOOOi’-tOOO-^^OTOOt-Or-l’O .bo

�4
-^ ,�.

3?
|i
^ 1�1

? »
; 5

3^
r ^^ §

^^ aou j
H v�’ COIOC&OT c^r-f^oo eocor-io ^i^c^io

s" o

�3̂
5

Ŝ
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essentially different results from those shown in the past four
years.

It is clearly recognized that four schools, including an average
of 3,239 pupils in each year during the latter four-year period,
is quite too small a number upon which to base conclusions.
Although conclusions may not be safely drawn from this small
number, the results here shown are suggestive. In the
first chart, in which the average date is 1906, the average
annual percentage o’f registration in science is 68.8 of the average
annual number of pupils in all the schools. In the second period,
in which the average date is 1914, the average annual percentage
of registration in science is 71.5. When the fact that in these
schools the percentage of registration in science is slightly in-
creased is associated with the fact that between 1906 and 1914
there was a great increase in the number of pupils in the high
school (an average of 1,641 per year in the three schools in the
first period as compared with an average of 3,239 per year in the
four schools in the second period), it becomes evident that there
has been a great increase in the actual number of pupils taking
science. If, however, the number taking general science in the
second four-year period is omitted from the total science regis’
trations, it appears that there has been a slight reduction in the
registrations in science other than general science. A further
study of the registrations in each science will show whether the
ab.solute numbers have increased or decreased, but the number of
cases shown in but four schools is too small for such analysis to
show conclusive results.

In closing this report, we wish to say that it seems wise for the
Central Association of Science and Mathematics Teachers to have
a perennial Committee on the Four-Year High School Science
Course, but that annual reports should not be given unless the year
has produced sufficient experimentation to justify a report, or un-
less there are matters upon which the committee or members of the
Association desire to see experiments initiated. The committee
should serve to bring before the Association from time to time
the results of efforts to improve science teaching, also to’ bring
before the Association topics relating to science teaching, or plans
for experimentation which it or members of the Association
regard as important for use in the unification of high school
science. A. W. EVANS, Chicago, III.,

W. M. BUTLER, St. Louis, Mo.,
JAMES I-I. SMITH, Chicago, III.,
C. E. SPICER, Joliet, III.,
OTIS W. CALDWELL, Chicago, III., Chairman,




